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(57) ABSTRACT

A mounting apparatus for mounting a circuit board to a bot-
tom plate includes a positioning member, a mounting mem-
ber and a maintaining member; the mounting member 1s
mounted to the positioning member and adapted to remov-
ably mount the positioning member to the bottom plate; the
maintaining member defines a top surface and a bottom sur-
face, and a maintaining piece extends from the bottom plane;
the positioning member defines a first maintaining plane and
a second maintaining plane, and a distance between the first
maintaining plane and the bottom plate 1s larger than that
between the second maintaining plane and the bottom plate;
the maintaining member 1s mounted to the positioning mem-
ber 1n a first position, where the maintaining piece abuts the
second maintaining plane, or a second position, where the
maintaining piece abuts the first maintaining plane; the circuit
board abuts the top surface of the maintaining member.

10 Claims, 8 Drawing Sheets
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1
MOUNTING APPARATUS

REARGROUND

1. Technical Field

The present disclosure relates to mounting apparatuses and

particularly to a mounting apparatus for securing a Printed
Circuit Board (PCB).

2. Description of Related Art

A PCB 1s usually secured to a bottom plate of an enclosure
by a first locking member and a second locking member. The
first locking member defines an internally threaded hole and
rivet joint with the bottom plate, and the PCB abuts the top
surface of the first locking member. The second locking mem-
ber has an outer thread and 1s locked into the threaded hole
through the PCB, to secure the PCB to the bottom plate. Thus,
a distance between the PCB and the bottom plate 1s substan-
tially equal to the height of the first locking member. How-
ever, some components are can not secured to the PCB
because of this fixed distance, and the first locking member
must be changed out. However, the first locking member 1s
riveted to the bottom plate, 1t 1s time-consuming and a major
operation to change the first locking member. Therefore,
there 1s room for improvement.

BRIEF DESCRIPTION OF THE DRAWINGS

Many aspects of the embodiments can be better understood
with references to the following drawings. The components in
the drawings are not necessarily drawn to scale, the emphasis
instead being placed upon clearly i1llustrating the principles of
the embodiments. Moreover, 1in the drawings, like reference
numerals designate corresponding parts throughout the sev-
eral views.

FI1G. 1 1s an exploded, 1sometric view of a mounting appa-
ratus, an enclosure and a PCB i1n accordance with one
embodiment.

FIG. 2 1s an assembled, 1sometric view of the mounting
apparatus of FIG. 1, and a maintaining member 1s located 1n
a first position.

FI1G. 3 1s stmilar to FI1G. 2, but the maintaining member 1s
located 1n a second position.

FIG. 4 15 an assembled, 1sometric view of FIG. 1, and the
maintaining member 1s located 1n a first position.

FIG. 5 1s stmilar to FI1G. 4, but the maintaining member 1s
located 1n a second position.

FIG. 6 1s similar to FIG. 2, but viewed from a different
aspect and without the locking member.

FIG. 7 1s similar to FIG. 3, but viewed from a different
aspect and without the locking member.

FIG. 8 1s similar to FIG. 7, but also viewed {from a different
aspect.

DETAILED DESCRIPTION

The disclosure 1s 1llustrated by way of example and not by
way of limitation in the figures of the accompanying drawings
in which like references indicate similar elements. It should
be noted that references to “an” or “one” embodiment 1n this
disclosure are not necessarily to the same embodiment, and
such references mean at least one.

Referring to FIG. 1, according to one embodiment, a
mounting apparatus 1s used to secure a PCB 10 to a bottom
plate 20 of an enclosure. The bottom plate 20 defines a plu-
rality of first mounting holes 21. The bottom surface of the
bottom plate 20 defines a plurality of positioning slot 23. The
PCB 10 defines a plurality of second mounting holes 1
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corresponding to the first mounting holes 21. In one embodi-
ment, the PCB 10 1s amain board. The first mounting holes 21
and the second holes 11 are round, and the positioning slots
23 are hexagonal.

The mounting apparatus includes a positioning member
50, a maintaining member 90, a mounting member 60, and a
locking member 70.

The positioning member 50 includes a mounting portion
51, a linking portion 52 and a maintaining portion 53. The
mounting portion 51 1s connected between the linking portion
52 and the maintaining portion 53. In one embodiment, the
mounting portion 51 and the linking portion 52 are cylindri-
cal. The outer diameter of the mounting portion 51 1s larger
than that of the linking portion 52. A connection portion of the
mounting portion 51 and the linking portion 52 form a first
maintaining plane 511. The mounting portion 51 defines two
notches to form two second maintaining planes 513. The two
second maintaining planes 513 are located on two opposite
sides of the mounting portion 51, and substantially parallel to
the first maintaiming plane 511. The mounting portion 31
includes an outer thread. The outer diameter of the mounting
portion 51 1s smaller than that of the first mounting holes 21.
The linking portion 52 defines a first threaded hole 521. In one
embodiment, the maintaining portion 53 1s hexagonal.

The maintaining member 90 includes a body 91 and two
maintaining pieces 93 extending from the body 91. The body
91 includes a top surface and a bottom surtace. The two
maintaining pieces 93 extend from two opposite ends of the
bottom surface of the body 91. The body 91 1s substantially a
cylinder and defines a cutout 95. The mner diameter of the
body 91 1s substantially equal to the outer diameter of the
linking portion 52. The outer diameter of the body 91 1is
substantially equal to that of the mounting portion 51.

The mounting member 60 defines a second threaded hole
61. In one embodiment, the second through hole 61 1s round.
The inner diameter of the mounting member 60 1s substan-
tially equal to the outer diameter of the mounting portion 51.
The outer diameter of the mounting member 60 1s larger than
the diameter of the first mounting holes 21. The mounting
member 60 includes an outer thread.

The locking member 70 includes a locking portion 71, a
first mounting portion 73 and an operating portion 75. The
operating portion 75 1s connected between the locking por-
tion 71 and the first mounting portion 73. In one embodiment,
the cross-sections of the locking portion 71 and the operating
portion 75 are round. The diameter of the locking portion 71
1s approximately equal to the diameter of the first threaded
hole 521, and smaller than that of the second mounting holes
11. The locking portion 71 includes an outer thread corre-
sponding to the first threaded hole 521. The diameter of the
operating portion 75 1s substantially equal to that of the sec-
ond mounting holes 11, and smaller than the outer diameter of
the first mounting portion 73.

Referring to FIGS. 2 and 3, the maintaining member 90 1s
capable of being secured to the positioning member 50 1n a
first position and 1n a second position. In the first position, the
body 91 surrounds the linking portion 52. The two maintain-
ing pieces 93 abut the two second maintaining planes 513.
The bottom surface of the body 91 abuts the first maintaining
plane 511. The top surfaces of the maintaining member 90
and that ol the positioning member 50 are substantially on one
plane. In the second position, the maintaining piece 93 1s
placed on the first maintaining planes 3511. A distance
between the top surface of the maintaining member 90 and the
maintaining portion 53 is larger than that between the top
surface of the positioning member 50 and the maintaining
portion 33.




US 8,749,985 B2

3

When the maintaining member 90 1s elastically deformed
in the expansion of the cutout 93, the maintaining member 90
1s able to slide upwards relative to the positioning member 50
and then rotate about the positioning member 50 until the
maintaining piece 93 1s placed on the first maintaining planes
511. Therefore, the maintaining member 90 1s moved from
the first position to the second position. When the maintaining,
member 90 rotates in the second position to align the main-
taining pieces 93 to the second maintaining plane 513, the
maintaining member 90 can be moved downwards until the
maintaining piece 93 abuts the second maintaining plane 513
and the bottom surface of the body 91 abuts the first main-
taining plane 511. Therefore, the maintaining member 90 1s
moved from the second position to the first position.

Referring to FIG. 4 and FIG. S, 1n use, the positioning
member 50 1s mserted into the first mounting hole 21 from the
bottom surface of the bottom plate 20 until the maintaining,
portion 53 abuts the bottom surface of the bottom plate 20. In
this position, the mounting portion 51 and the linking portion
52 protrude from the top surtace of the bottom plate 20, and
the maintaining portion 33 is positioned in the positioning,
slot 23 of the bottom plate 20. The mounting member 60 1s
moved towards the bottom plate 20, and mated with the
mounting portion 51 to mount the mounting member securely
onto the bottom plate 20. The positioning member 50 is
removable by unscrewing the mounting member 60 from the
mounting portion 51. The maintaining member 90 1s located
on the positioning member 50 1n the first position or second
position. The PCB 10 1s moved towards the bottom plate 20 to
align the second mounting hole 11 with the positioning mem-
ber 50. The locking portion 71 and the operating portion 75
are 1nserted in the second mounting hole 11. The locking
portion 71 1s screwed 1n the first threaded hole 521 of the
linking portion 52 until the operating portion 75 abuts the top
surface of the maintaining member 90. Thus, the PCB 10 1s
mounted between the maintaining member 90 and the first
mounting portion 73 of the locking member 70. A distance
between the PCB 10 and the bottom plate 20 1s substantially
equal to that between the bottom plate 20 and the top surface
of the maintaining member 90, and substantially equal to that
between the top surface of the maintaining member 90 and the
maintaining portion 33.

When the distance between the PCB 10 and the bottom
plate 20 needs to be adjusted, the locking member 70 1s

unscrewed from the positioming member 50. To adjust the
distance, the maintaining member 90 can moved from the first
position to the second position, or from the second position to
the first position.

It 1s to be understood, however, that even though numerous
characteristics and advantages have been set forth 1n the fore-
going description of embodiments, together with details of
the structures and functions of the embodiments, the disclo-
sure 1s 1llustrative only and changes may be made in detail,
especially 1n matters of shape, size, and arrangement of parts
within the principles of the disclosure to the full extent indi-
cated by the broad general meaning of the terms 1n which the
appended claims are expressed.
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What 1s claimed 1s:

1. A mounting apparatus comprising:

a bottom plate;

a positioning member mounted to the bottom plate;

a locking member, adapted to secure a circuit board to the

bottom plate, mounted to the positioning member; and

a maintaining member defining a top surface and a bottom

surface, a maintaining piece extending from the bottom
surface, and the top surface adapted to abut the circuit
board;

wherein the positioning member defines a first maintaining

plane and a second maintaining plane, and a distance
between the first maintaining plane and the bottom plate
1s larger than that between the second maintaining plane
and the bottom plate; the maintaining member 1s
mounted to the positioning member 1n a {irst position,
where the maintaining piece abuts the second maintain-
ing plane, or a second position, where the maintaining
piece abuts the first maintaining plane.

2. The mounting apparatus of claim 1, wherein a distance
between the circuit board and the bottom plate when the
maintaining member 1s 1n the first position 1s larger than that
when the maintaining member 1s in the second position.

3. The mounting apparatus of claim 1, wherein the posi-
tioning member comprises a mounting portion, a linking
portion and a maintaining portion, and the mounting portion
1s connected to the linking portion and the maintaining por-
tion.

4. The mounting apparatus of claim 3, wherein the mount-
ing portion and the linking portion are cylinder, an 1nner
diameter of the mounting portion is equal to that of the linking
portion, and an outer diameter of the mounting portion 1s
larger than that of the linking portion, and a connected portion
ol the mounting portion and the linking portion forms the first
maintaining plane.

5. The mounting apparatus of claim 3, wherein the first
maintaining plane 1s substantially parallel to the second main-
taining plane and the maintaining portion.

6. The mounting apparatus of claim 3, wherein the main-
taining member comprises an elastically deformable body,
the top surface and the bottom surface are defined 1n the body,
and the body 1s mounted to the linking portion; the body
defines a cutout, and the cutout 1s adapted to drive the main-
taining member elastically deformed.

7. The mounting apparatus of claim 1, wherein the bottom
surface of the maintaining member abuts the first maintaining,
plane when the maintaining member 1s located 1n the first
position.

8. The mounting apparatus of claim 1, wherein the posi-
tioning member defines first a threaded hole, and the locking

member defines an outer thread and screwed with the first
threaded hole.

9. The mounting apparatus of claim 3, further comprises a
mounting member, the mounting member 1s mounted to the
positioning member and abuts the bottom plate, to mount the
positioning member to the bottom plate.

10. The mounting apparatus of claim 9, wherein the mount-
ing member defines a second threaded hole, and the mounting

portion defines an outer thread that corresponds with the
second threaded hole.
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